Teaching Mathematics Appreciation to Nonscience Majors by Alvarez, Josefina
Humanistic Mathematics Network Journal
Issue 16 Article 11
11-1-1997
Teaching Mathematics Appreciation to
Nonscience Majors
Josefina Alvarez
New Mexico State University
Follow this and additional works at: http://scholarship.claremont.edu/hmnj
Part of the Higher Education and Teaching Commons, Mathematics Commons, and the Science
and Mathematics Education Commons
This Article is brought to you for free and open access by the Journals at Claremont at Scholarship @ Claremont. It has been accepted for inclusion in
Humanistic Mathematics Network Journal by an authorized administrator of Scholarship @ Claremont. For more information, please contact
scholarship@cuc.claremont.edu.
Recommended Citation
Alvarez, Josefina (1997) "Teaching Mathematics Appreciation to Nonscience Majors," Humanistic Mathematics Network Journal: Iss.
16, Article 11.
Available at: http://scholarship.claremont.edu/hmnj/vol1/iss16/11
TEACHING MATHEMATICS APPRECIATION TO NONSCIENCE
MAJORS
JosefinaAlvarez
Department of Mathematics
New MexicoState Univers ity
Las Cruces, NM 88003-0001
e-mail address:jaJvarez@nmsu.edu
I. WHAT DO I MEAN BY MATHEMATICS APPRECIATION?
As H O. Pollak (35) very accurately observed, "the
perception most people have of mathematics has been
molded by their educational experience, and neither
the expe rience, nor its recollection tends to be happy."
Ironically, ma ny people di slike and fear a mislabeled
enemy, because they have only seen what David
Fowler (18) calls schoolma th, a quite different subject
with its own termino logy, method s, and beliefs. Al-
tho ugh it is true that most nonscience majors ma y have
forgotten a good pa rt o f their school math, the bad feel-
ings about their experience remain.
On the other hand, in spite of the indisputable appli-
cability of mathematics, it takes some planning to corn-
municate the effectiveness of math ema tics to a non-
specialized audience. " How can it be-e-Albert Einstein
as ked in 192o-that mathematics, being after all a
produ ct of human thought ind ependent ofexperience,
is so ad mirably adapted to the objects of reality?"
As a result of all these factors, the dealings of math -
ematics seem too often closed off as by a high wa ll.
How do we breach this wall, how do we present math-
ematics in a way that a passerby may enjoy it? Better
yet, how do we lure a reluctant specta tor into becom-
lng, to some extent, a performer? After teaching math-
ema tics apprecia tion for several years to numerous
nonscience majors, I am still struggling with these
ques tions, although it seems that by the end of each
semester I am ab le to come up w ith be tte r an swer s.
I do not think tha t there is a universal recipe for wha t
constitu tes appreciation of math ematics. However, it
is my experience that any successful approach shoul d
recognize the special cha racteris tics and the wealth
of nonscientific knowledge tha t the students have. To
this purpose, I find it very effective to present math-
ema tics in severa l comb ined ways: as a powerful tool
in the students ' own business, as a means to develop
effective thinking and comm unication skills, as a phe-
nomenon of cultural history, and as a collectio n of fun-
damental thoughts and ideas. I think that one of my
tasks is to convincing ly present the centra l ro le that
mathemat ics has played in people's lives throughou t
history, and to emphasize the continuity and connect-
edness in the way mathematics develops. Another task
is to convey what the physicist Eugene Wigner called
"the unreasonable effectiveness of mathematics"
I do not think that a cou rse on mathematics apprecia-
II. HOW00 I TEACHABASIC COURSEON MATHEMATICS APPRECIATION?
tion should insi st on technical skills. Rather, it sho uld
make the best out of wha tever skills the students have,
typ ically a vague recollection of high school algebra .
Still, I view this course as a mathematics course, where
the students are expected to sec and do mathematics.
Many of the most beautiful and enduring mathemati-
ca l ideas have a common sense quality tha t makes
the m fairly natural to grasp.
I do not require a textbook. Most of the books appro·
priate for this basic level, seem to be collections of
methods and examp les that fail to show how and why
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these methods arose. Instead , I provide the students
with an extensive and eclectic list of materials ga th-
ered from schol arly books and journals, newspapers,
magazines, etc. I am includi ng a sample list at the end
of this article.
What I have seen working best in my classes is to
choose paths tha t go through a collection of topics that
have some com mon thread whether in the subject it-
selfor in the approach by which they can be presented .
My purpose is to emphasize the continuity and con-
nectedness in the way mathematics develops and
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progresses. For this purpose, it is crucial to empha-
size credib le beginnings, links to previous experiences
or human needs . I keep reminding myself that, prob-
ably, this is the last chance to expose these stud ents to
the beauty and power of mathematics, tha t their feel-
ings towards ma thematicswill undoubted ly influence
their ch ildren's .
I sta rt the semester with a set of simple problems that
I call "Warm-up Exercises" and use them to preview
what we will cover in detail later. These problems are
the trunk from which the branches of the course will
stem. Typically, I cover topics on mathematics in an-
cient civili zation s, numbers, mo deling popu lation
gro wth, consumer m athematic s, cryp tograph y,
puzzles and parad oxes, and mathema tics in the art of
M. C. Escher. Here is a picture of such a course:
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I show this picture to my students qui te often along
the semes ter, to emphasize the flow of mathematica l
events.
The class forma t is highly interactive, with students
doing a lot of group work. For each topic , I prepare
extensive handouts, including many historical refer-
ences and hands-on activities. An overhead projector
is frequently used to illustrate a topic. I require the
stud ents to have and use a scientific calculator. I prove
and discuss on the blackboard some of the formulas
to be used. Even very simple formu las, such as com-
pound in terest or annuities, provide powerful ex-
amples of ma thema tics at work. For most students,
this is the first time they see how a formu la is obtained.
It also gives some credibility to the algebraic manipu-
lations the y ma y have seen before.
I limit my lecturing to an absolute minimum. My role
in the classroom is more of a moderator and watcher
of the students' discussions. I am for tunate to have a
classroom with movable furniture that encourages and
facilitates group work.
As part of the cour se requirements, the students have
to prepare two group papers, and work individually
on some in-class written essays and problems.
After teaching my first mathematics appreciation
course in 1994, I wrote in my annual report: "This
cours e opened up a completely new, challenging, and
very rewarding world in my teaching career." I have
taught since then several versions of the course and I
still feel the same wa y.
III. WHAT DID I LEARNFROM TEACHINGMATHEMATICS APPRECIATION?
I have asked the studen ts to answer brief question- Prior to teachin g this course, I had frequ entl y used
naires at the beginning and at the end of each semes- group work and writing assignments in other courses.
ter.Their answers show a tremendous, pos itive change Teaching ma them atics appreciation gave me the op-
in their attitude towa rds mathematics. I quote here portunity to improve my overall understandin g of the
one of my favorites answers: "I expected drudgery of historical development of mathematics. This newly
trying to complete copious amounts of stupid prob- acquired ability to seek and appreciate a bigger p ic-
lems such as if tw o pipes fill a pool th at is un- ture has made me a better teacher at the undergradu-
plugged ..." I am gratefu l to my stu dents for many eye ate and graduate level, as well as a better researcher,
opening resp onses. more able to look into the rich his tory of my own field
of interest. I now make a special effort to look for
supp lemental reading materials for my students and
myself that stress the historical development of a sub-
ject. And I am very pleased to find tha t more ma th-
ematical authors are trying to offer a more balanced
picture between techniques and the ir historical devel-
opment.
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IV. SAMPLE LIST OF RESOURCE MATERIALS
1. Edwin A. Abbott , Flatland, A romanceofmany dimen- zons, Spring 1994, MAA.
sions, Dover Pub lica tions Inc" New Yor k, 1992.
2. Don Albers, John Horton Conway:Talking agood game.
Thegame of "Life", Math Horizons Sprin g 1994, MAA.
3. Marcia Ascher and Rob ert Ascher, Ethnomathematics,
H istor y of Science 24 (l 986), 125-144.
4. Marcia Asc her and Robert Asc her, Code of the quipu:
A study in media, mathematics, and calture, Un iversity
of Mich igan Press, Ann Ha rbor (981).
5. Marcia Ascher, Ethnomathematics, A multicultural
viewofmathematicaI ideas, Brooks /Cole Pu blishing Co"
Ca lifornia, 1991.
6.Atlasofthe World, Second Edition,Oxford University
Press, New York, (1994)
7. Ray Beauregard and E. R. Su ryanarayan,
Pythagorea n Triples: The Hyperbolic View, The Co llege
Mathematical Jou rnal 27 (1996), 170-181.
8. Petr Beckmann, A history of pi, The Colem Press,
Colorado, (971).
9. Carl Boyer, Analysis:notes on theevolution ofa subject
and a name, Th e Mathematics Teacher 47 (1954), 450-
462.
10. Da rio Castellanos, The ubiquitous pi, Mathematics
Maga zine 61 ( 988), 67·98 and 148-163.
11. Levi L. Conant, Counting,The world of mathemat-
ics by J. R. Newman, Volume I, 432-441 , Simon &
Schuster (956) .
12. Lin d a Da lrym ple Henderson, Theforth dimension
and non-euclidean geometry in modern art, Pr ince ton
University Press , Princeton, New Jerse y, 1983.
13. P. J. Da vis, Applied mathematics as a social contract,
Ma th ematics Magazine 61 (1988), 139-147.
14. Keith Devlin , Editorial, Focus, MAA N ew sletter,
December 1993.
15. Keith Devlin, Ferma t's Las t Theorem, Math Hori-
32
16. Keit h Devlin, Fernando C ou vea . and Andre w
Granville, Fermat's last theorem, a theorem at last, Fo-
cu s, MAA Newsletter, August 1993.
17. Bru no Ernst The magic mirrorofM. C. Escher,Barnes
& Noble Books , New York, 1994
18. David Fowler, What society means by mathematics,
Focus, MAA New sletter, Ap ril 1994 .
19. Joseph Callian, How Computers Can Read and Cor-
rect ID Numbers, Math Horizons Winter 1993 .
20. Martin Gard ner, Wheels, lifeand other mathematical
amusements, W. H. Freeman, New York (1983).
21. Kenneth N . Gilpin, Market TakesSteepestDrop Since
'91 . The Dow Drops 171.24 Aft er Jobs Surge, The New
York Times, March 9, 1996.
22. James C leick, Even Mathematicians Ca n Get Carried
Away, The New York Times, March 3, 1987.
23. J. V. Grabiner, The centrality of mathematics in the
history of western thought, Mathematics Ma gazine 61
(1988),220-230.
24. JoAnne Growney, Mathematics in Litera ture and
Poetry, Human istic Ma thematics Network Journal 10
(1994),25-30.
25. E. Hairer and G. Wanner, Analysis by its history,
Springer-Verla g New York, Inc.. 1996.
26. Gina Kalata, Andrew Wiles: A Math Whiz Battles
350-Year-Old Problem, Math H orizons Winte r 1993,
MAA. Reprinted from The New York Times, June 29,
1993.
27. Gina Kolata, How a Gap in the Fermat proof was
bridgedat long last, The New York Tim es, January 31,
1995.
28. Charles Krauthammer, TheJoy ofMath, or Fermat's
Revenge, Time, April 18, 1988.
29. Steven Lev y, Scared Bitless, New sw eek , Jun e 10,
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1996.
30. Robin Maconie, The concept of music, Oxford Uni-
versity Press Inc., Ne w York, 1994.
31. R. M. May, Simplemathematical models with very com-
plica ted dynamics, Nature 261 (1976). 459-467.
32. Peter Monaghan, The history of early Christianity
undergoes sociological examination. A scholar offers new
explanationsfor thegrowthofthereligion, The Chroni cle
of Higher Education, July 12, 1996.
33. Roger B. Nelsen, Proofs without words: Exercises in
visual thinking, M A A (993),
34. j-L-O . Peitgen and P. H . Richter, The beauty of
fractals, Springer, Berli n (1986).
35. H . O. Pollak, Mathematics: the Science of Patterns,
book review, Notices of the AM5, November 1996,
1353-1355.
36. R. Preston, Mountains of pi, The New Yor ker 68,
March 2, 1992, 37-67.
37. Alan Sloan, Dissing the Dow. The world's most fa-
mous stockindez turned 100last week, Newsweek, Ju ne
10,1996.
38. David E. Smi th and Jeku thiel Ginsbu rg, From num-
bers to numerals andfrom numerals to computation, The
world of mathem atics by J. R. Newman, Volume I, 442-
464, Simon & Schuster (1956).
39. Dirk J. Stru ik, The Sociology of Mathematics Revis-
ited: A PersonalNote, Science & Society, Volume L, No.
3, Fall 1986, 280-299.
40. The World Al manac and Book of Fac ts, Funk &
Wagnall ce, New Jersey.
41.A w ell. Number theory: An approach throughhistory
fromHummarapito Legendre, Birkhauser, Boston (1984).
42. H . Weyl, Symmetry, Princeton University Press,
Princeton, New Jersey, 1952.
43. Alfred N . Whitehead , Mathematics as an element in
the history of thought, The world of mathematics by J.
R. N ewman, Volume I, 402-417, Sim on & Schuster
1956.
NUMBERS· 3
Numbers origina te w ith who?
Did God or man define two?
Maybe Plato was right
Poss ibly a d ivine insight
Truths exis ting before time
In an ideal plane they reside
Numbers thus exist there
Not here or anywhere
However, its just possible
Numbers were definable
To appea r mysteri ous timeless
That's speculation, I guess
Nevertheless
Numbers are what th ey are
Nothingless
HumanisticMathematics NetworkJourna l #16 33
